Streptococcus miller is an important cause of purulent disease, being the streptococcus most often isolated from such lesions in internal organs . Described originally in abscesses of the oral cavity (Guthof, 1956) , it has been found in abscesses of the liver (Bateman et al., 1975; Reid and Davidson, 1976) and in the central nervous system (De Louvois et al., 1977; Melo and Raff, 1978) as well as in appendicitis (Poole and Wilson, 1977) , peritonitis, empyema, meningitis, and other pus-forming lesions . The presence of group F streptococci, which were probably Strep. miller, has likewise been observed on many occasions in similar lesions (Thomas, 1939; Rantz, 1942; Wheeler and Foley, 1943; Foley, 1947; Koepke, 1965; Wort, 1975; Bannatyne and Randall, 1977) . The anatomical distribution of disease associated with these streptococci suggests that a number originate in the gut (Wort, 1975; Parker and Ball, 1976) , an observation supported by the isolation of Strep. miller from the normal as well as the inflamed appendix (Poole and Wilson, 1977) , and of group F streptococci from faeces (Hare and Maxted, 1935) . Their presence on teeth (Phillips et al., 1976; Mejaire and Edwardsson, 1975) and in dental root canals (Ottens and Winkler, 1962 ) is a potential source of dental sepsis, which in turn has been related to the development of brain abscess (Ingham et al., 1978) . Group F streptococci have been observed in the nasopharynx , in the throat (Long et al., 1934) , and in the vagina (Lancefield and Hare, 1935; Wort, 1975) . Information on the occurrence of Strep. miller is, however, by no means complete and the subject merits further investigation.
Received for publication 9 January 1979 Methods Specimens examined for the presence of Strep. millen included extracted teeth obtained from 52 patients, 25 of whom had normal teeth and 27 dental caries; 71 throat swabs, which had yielded a normal flora on routine examination and which originated from persons in whom there had been no recent treatment with antibiotics; 225 unselected vaginal swabs; and faeces or rectal swabs from 184 persons. One hundred and fifty-two of the specimens of faecal origin were obtained during screening for the carriage of gastrointestinal pathogens; these formed a normal group. The remaining 32 specimens were from patients suffering from peritonitis, resultant on varying abdominal pathology.
All specimens were inoculated into Todd-Hewitt broth containing 7% lysed horse blood, 30 mg/l nalidixic acid, and 50 mg/l sulphadimidine. The inoculated broths were incubated in 10% C02 in air at 370C for 24 hours and then subcultured to blood agar and to neomycin blood agar (50 mg/l neomycin) for further similar incubation. The plates were examined, and colonies suspected of being Strep. miller were subcultured for purity and identified by methods previously described (Poole and Wilson, 1976; . The isolates obtained were compared with strains of Strep. miller cultured during the course of routine microbiological examination and similarly characterised-from four dental abscesses, 26 appendices, 19 purulent lesions adjacent to the anus, and three Bartholin's abscesses.
In addition to the characterisation tests used in our previous investigation, 170 strains of Strep. miller were examined for the ability to produce acid from melibiose and for the production of hyaluronidase. The presence of hyaluronidase was determined using the method of Oakley and Warrack (1951) , substituting bovine for horse synovial fluid.
Results
The enrichment broth used to encourage the growth of Strep Table 1 shows the distribution of Strep. miller at various sites. There was no significant difference in isolation rate between patients with normal teeth and with dental caries. The occurrence of Strep. millen in throat and faeces is shown in three age groups. When isolates in the < 5 and 5-14 year age groups are combined, the difference between them and the > 15 group is significant for isolates from both throats (P < 0-01) and faeces (P < 0-05). (Table 3) , and occurred three times more frequently in nonhaemolytic than in haemolytic strains. Table 3 also shows the strongly positive association between the production of hyaluronidase and haemolysis, this being most marked in groups containing the A, C, and F antigens. This finding reflects the observation (Colman and Williams, 1972 ) that haemolytic strains of group F produce this enzyme, while it is unusual for non-haemolytic Strep. miller to do so. (n = 4) (n = 22) (n = 24) (n = 15) (n = 19) (n = 26) (n = 41) ( (Poole and Wilson, 1977) that their occurrence in the appendix is independent of age. Their absence from children under 5 years in the present study is, however, consistent with the rarity of their isolation from lesions in very young babies . We have identified Strep. miller in 31 % of all throat swabs, a result which differs considerably from the findings of Guthof (1956) . who was unable to demonstrate these streptococci in the nasopharynx. and of Mejare and Edwardsson (1975) , who grew them from less than 1-0% of material sampled from the oral cavity. However, the nine haemolytic strains described here represent an isolation rate of 12%, resembling the observation of Long et al. (1934) , who found haemolytic strains in 6-8% of normal throats. It far outstrips our own previously estimated isolation rate of 0-6% haemolytic strains at this site (Poole and Wilson, 1976) . Likewise the three strains of group F found by us indicate an occurrence in the throat 100 times more frequent than that noted by Wort (1975) .
One-third of the teeth examined in this study yielded Strep. milleri, a finding consistent with the work of Mejiare and Edwardsson (1975) , who grew these streptococci in up to 50% of material from the gingival pocket and in 25 % of that from supragingival plaque.
There is little information with which to compare our isolation rates from normal faeces other than the observation of Hare and Maxted (1935) that haemolytic strains of group F occurred in the faeces of 5 % of normal puerperal women.
Although the presence of Strep. milleri has been noted in the vagina previously, there are no isolation rates available with which to compare our results. While we were unable to demonstrate any significant difference in occurrence at this site between younger and older women, our results showed a trend towards increased colonisation with age. The present study, however, confirms our previous observation (Poole and Wilson, 1976) of the rarity of haemolytic strains at this site.
A consideration of the cultural characteristics of streptococci from the different sites reveals that some features occur more frequently than others, depending on the origin of the strains. They form patterns (Table 3) The increased isolation rate from faeces in the presence of peritonitis parallels the increase found in the inflamed appendix when compared with the normal organ (Poole and Wilson, 1977 Strains from 'anal' lesions were more commonly haemolytic, and while group F predominated, non-groupable strains were rarely found. On the other hand, group F streptococci formed only onequarter of the strains grown from the appendix, while here, as in our previous investigation (Poole and Wilson, 1977) , non-groupable strains accounted for half the isolates. The biotype R+ /M + was present only occasionally in 'anal' lesions and was not found in the appendix.
There were too few dental abscesses for a comparison of streptococci isolated from such lesions with strains found in teeth. Here the majority were haemolytic and group F abounded, whereas in the anatomically adjacent throat fewer were haemolytic, group F occurred infrequently, and the strains were more evenly distributed throughout all the groups. Almost half of our strains which carried group A antigen were grown from the throat, leading one to speculate that any isolations of group A from purulent lesions may well have had their origin at this site. However, despite the existence of characteristic patterns of cultural features in the various sites, the differences are not so marked between individual strains, with the result that any conclusion as to the original source of infection must inevitably be tenuous. 
